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(54) SUBSTRATE TREATMENT EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
treatment equipment which enables uniform treatment 
even when consumption of treatment liquid is reduced. 
SOLUTION: In a closed chamber 10, a treatment bath 20 
is arranged, in which treatment liquid is stored. A 
substrate W is held by a rotating stand 30 so as to be 
dipped in the treatment liquid in the treatment bath 20. 
The substrate W is rotated in the treatment liquid by a 
motor 32, and substrate cleaning treatment is performed. 
During the cleaning treatment, a liquid film exists always 
on the surface of the substrate W, so that nonuniform 
treatment due to an insufficient liquid film is not 
generated even when the supply amount of chemical 
liquid and pure water is reduced. Hence the supply 
amount of chemical liquid and pure water can be reduced 
as compared with the conventional case, and the 
consumption of chemical liquid and pure water can be 
reduced, so that cost reduction in the substrate treating 
process is enabled. 
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(2) 



[»*JI 1 ] SSl^LtMOTloof^ 

(a) ffiffi»««*B«+5«L«f&, 

(b) «riE&3afStmiE«a»j-«»i-6tea««*&#a 
fc, 

( C ) iwrettait^feiwiB«a«fr#ar5«a«*Ui* 
at, 

(d) miattaitrt*-ieitsn, mfc&mwiz&rwztitz 

(e) miEatR^^ai-ctorHfjfasfi^ffiiE^afftrt 

(c««pSn^ffi-C, MHBK«««r#a«:lHH5S-&Siil 

So 

2 ] rsrji 1 mm<Dm&t&mmmz.&\, 
6;t twmti-ssffiteaiSBo 

3 ] St*« 2 E*0>£«&a3S«lwi3^-t\ 

(g) WE«IH^^w<rt«cWIBfea«ft«***S^ 

(h) WE*H^^^/<rt^Stt^^«r««&-*-5^Fffitt 

assg 0 

tt<0XtR*&a««f£*5^T, 

a) wiafea«#m#a«-j:oT#usnfcMiaft!fa» 
tiWEtea«tit«#aic»as*TWt^ii(rE»att(c:« 

t £4#a£-f6g1£ 30 

^a^® 0 

«wxffiftta»«fc*3^T, 
t £#»t^5S«8La3S«o 

[»#Jg 7 ] M*« 1 ft^ L»*3S 6 CO^-f tlAMwE 
RoX«»a3e«tt::fc3^T\ 

HftE»tEift«F^att, ««r*ttfcmE»«w*B5*c:»rpj 

«trE»*«»«tt, mEftta«flt»*a**e«t«sixfc 40 

HuE^a?g^BuE£®t-o±m-r5ti:ttS P Sr*+6 r £ £ 

[»*Ji8] W*33li ft^L»*il5WV^-rix^(cE 

mjf5[p]teiEK)#a^mJiS^a«J: «9 fcT#icffi«u 
(WE»a«fltl&*att, mIIE[I]^ig®]^^(7)lH]^l4(c@ 
R*j|xfctt»&ffljH«*&4*. 

«ftE«La«*. WEWI&ffl^MwisHEIcJioTlWrE*: 
[»**9] »*a!l*^Lfll#JS5W^i"ix*^E so 



4#fP?¥ 1 1 - 1 4 5 0 9 



tto»««ia»iiJ-*5^r . 

«!ElHHtoSE«^aSr^E«ia«J:9 i>T*;::I£fiU 
TOEfea«#£ii^aii, WEEHBlEili^aoigKEdhicH 

WEttawrt^ifasix-c^sBtrEMraw*, ifflESftb 

ffla«*a>|5HE^J:oTtlNmi-5 ^ t Soffit -TSSffi 

^a^g 0 

mE^a?«**&#a«i. wjE«ia»^±*iz@^{cR 

»>E««fflffl**«r^ LTlHEftLaWSrWiEMfaitlciW 

r 4: ^4tat-t6»^^a^go 

idE*<o*«*aism-*5v^T, 
WE^awrt^^Etoarftuffi^ftfiib^M^-rsffl^ 
R«»^*«E»a»^w«-r s ^ t it^S^ 
&a^K„ 

[ 0 0 0 1 1 

[0002] 

^T/v-# y wSRRSrttffl L^jBrRtSfe^fttafe ^t^te** 
ttfflLfctt*8fe»*&a*sfrt>ixT^6o K«*3J:U<*E* 

&a*fT 5 Nassau: i±, ss^-t^ro^a-*- *ec?i£ 
basset #fc5 e 

[0 0 0 3] mi 1 fi, t£*wtfc**«>atRas*S6R«: 
ttSEi-5E]-e*>5o s«wri^b'>^<— ^ 1 0 sicicR 

$ntP5. * * 1 0 5 (ileJteW 1 0 6 

[0 0 0 4] *«W(w||Rac*«LaS:lt'ri:#(cii, & 

ffili. — A(oraR8SriiiSL-CSt5WO||ifijlc:ii| 

[0005] -£tz, mmwizfaTkfcfttemzi&Tkziz. 
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3 

[ooo6] mfo&»&&&£x*n&&ft®m7t>mT-r 

5 4, StRwj±S«««3SKI-JRSSti. i«i£[Hjfclc£ 
[0 0 0 7] 

bm**i:tv^ 0 10 

[0 0 0 8] LfciSot, SB«^«*littBI* 

»B»*tt*L<#< 4oT^t. 
[0 0 0 9] K«*iJ:t/«*{cJ:<5a5#«i3l* 

-<-x i o 5^b«'L^(cj:orjg9«ibJx^«i«*i, 

* t°>-<— ^ 1 0 StDffiiat-KBSJxfc* y^l 08C 
ffiftU # 1 0 8 [zX OSfcteig^ftTgSWfcf?^ 

[0010] %*<oSfiftj*KKtt* ilS^y- 

co#HM(cei$n5Z4 4^5 0 £ KtSW^Xfi 30 
[001 1 ] — y — wu— Artw#H««±?affi*5 

g£ <9^(g:Ti-5Sia4nc5o 

[0012] *38WlJ±EWIi:«*T4SnfcfcroT 

[0013] mmmizxzmfc&mtp 

[0 0 14] 



S«*ffS-T-5«!:aitt, (b) gaiEfeafRS:mflE«La« 

i-wj&i-sttafKWJ&^at, (c) mia«iait*^*HE 

KISS Six, mE«iaitJc»BSnfcmE«iJl«rtlz«J 

E**R*«»i-sas»»*at, (e) mEs«««^ 

T\ SJE««»^©S:l5l(E$-fr6lHieSEft^S4, £ 

[0015] tm^2(D^mn, m&mico&w 

[0 0 16] £fc, Sfl#il3<7>3g^(± % HhRJ£2£>%iH 

[0 0 17] nmm4<n%iWn, »#«2W*W 

[0018] IMfcJS5C9$SiEli, »*JS 1 

T, (i) «TE«La«#a*il:lcJ:oTS|5aiSixyS:*»E* 

a«ft«rE«a«««^i!k«c»a$*rwvimEteait 

[0 0 19] |»3ft3l6 0|g^ii, §S#*Il&t>L 

r, iWrEiii<E«»^s*ffiEft! ! a»«t 0 b±*«cia«L 

T^5 0 

[0 0 2 0] I**rl7(7)^0^[i, M#iIlfc^L 

■c, MrE*tE(ft»#atii, (ft»snfc«rEStE«5*ffi«- 

TOE^a««»^lft^b««Sixfe«lE«!ra«*" 
mt IE £® IC *t tts -r 5 o±m P £ in x. X t ^ 0 
[0 0 2 1 1 If ^18(7)^0^(1, IS^rS 1 /jH^L 

T, *ftE®(BB»*a*lWEtea«J:0 fcT*«cEtt 
WfEftLa«««#a(c, A«Ele]|siBn^<!0lsl«sNi 

Ett«^S«*^laHE«c J: o T «rE»ll1t(cflt» S -tt T 

[0 0 2 2] ^Ac, lf^il9co|gP^ii % IH^iIl/jr^L 

WEIaIIEK»^a*r«lE*Sia»i:^ t>T*uia« 

l, mE»a««m*«i-, i»Eiatere»^©oig*£»ii 

BStiT^SWEftLa**:, lWE#ttlfflS«*wiEHEJC 
[0 0 2 3] If^ill OO^^Ii, If}*Jgi 
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[0 0 2 4] £t"c, St#Jf 1 l co^^fi, »#JSi ftv* 
[0 0 2 5] 

[0026] < i . %\ mmmm>m i ^m^m 

[0027] mi td^-rsB i xtt^ffi^iEttttasK 

oss&attiKtt, «ia«*r«L3Ht2 o(c«ie-r5*aa 
iHieiE»ji«ffiF, g?^^ w<i 01*11;: 1 paii (>r v 

[0 0 2 8] «LSW 2 O^ISg^tlTV^^^^-r W< 
1 ocoflijig^tiy- h/^y l lj&SRtt&*iTi*5„ £ 

*HJ*-*>v<l 0rtf4*(BS*ifcHffilBtft6. 

[0029] ^ y — wv— A(c»LrasMSix^«Efl^- 
[0030] mi nmmm<D^mm 2 0 1*, ^<d±^ 40 

[0 0 3 1 ] «LStf 2 OlcAQ.SftSrttl&i-SftLafR*^ 

7"4 4, ft^«4 3 ( L^^al *4 2, M^/U7'4 

0, if»ffll^$4 i^J:OWEf ICioti 
rii$*ir^s 0 ai»2 0lc:Kl*trW»t«i*lt (fc so 



9»<i:^i:, I^<^4 5^3Xlf 1 P 
A/</^4 4^P^it5 a sffi*(i, *6*'<'i':/4 9, 

^43, U^raU-^42, fltJ&^/U^ 4 0 *5 J: t^H 

[0 0 3 2 ] temW 2 Olcii, jliilf 2 0!:it©$ilt 
v^S^^^^®oii5^^^aj-1-5^^^</uf+ii'j^4 7 

d-7 4 8 <h«^#)(clg»fc£ftr^5 0 

-7 4 8it ^u-<^tfiijti4 nzx^xmth^ixtzm 
K<^o«iait2 05&*>b«ixajttv^iS5a?t-r^<, 

a U — * 4 6ClJ^£feif-r6o tx^a. U— * 4 6fiU 
^/u^r^ j- n — 7 4 8 j^k^JS^lCg^l^r U-=¥rL U — 

? 4 2izmzmm#*(Dffi l m£:mffl-tz>« u^u-^ 
4 2(i, ai€>n^a*^^ac«ic j: or fc 

u^<yu=r> Fd-74 0rtwrSa5ffi$^ft 

li$i:iSf5o 4*5 % ^;^>Fd-74 8^S 
i"6#*^</u^5 0 fc«5SW(::l£fic£i*\ ftiSW 2 0 ^ 
?>o«7KSNaiS^*J»^5C <h(c J: ortoSW 2 op^c?) 

[0 0 3 3] J&aiff 2 0(c«*«r«|&i-6i*«ci±, I 
PA/^7'4 4 8l£-fflU 3 {cr 1^**1 - I PA 

«r«^5-itr«Laif 2 OdflWSi-* «fc 9l-Lrt,J:t^ 

[0 0 3 4] AQ:9flf 2 OKSBrSfcttfti" S£#(i % 1ft ft 

/i^7'4 5 £ffl< t t t>l-, J4*'</W:/ 4 9*5 J: t>* I P A 

/^4 4^iif6 0 jRfcl*. »^4 5, 

354 3, U^^U — ^42, fft^^y 4 0 *> £ O'ISSl 

a:flt*&fflS**4 i ^^Lr*0rSW2 0(c«»Six5 o 

U"</U=i ho-74 8 J: otfeStf 
2 OF^c7)S?^ffiji^^^lHl^^3 0l£»»3*lfclE*KW 

[0 0 3 5] ^IBWi-tRSStRftSfaigBrtt., S8«^J: 

[0036] &m&2 oicmz$tizM7ki£tz&mmi* 
^tntisa*«ffl^tt*4 i sr*Lr«*e$*iSw 



(5) 



ftfflW- 1 1 - 1 4 5 0 9 9 



^mai"r6^Tsi)^m^:3 5 ^tJHtrtft^-t^o 

[0 0 3 7] S ixfc&SttttftiWi 2 o £ 

^$43 1 ^KilLT^6fcd6. ^Ii2 0 £ ©^$4 3 1 
^WfBJ^btoSffi^tL5^*>'-^«-6 2 Wot 
B6^r^5 e i2(i, j^Itt 2 OCDv^— /is&ft*7r:1-m 

9, ItL(aot^IS2 Ortl:S©$ntl^^M 10 

[0038] <t - 5^ ©tew 3 1 nisimmimio&n 

[0 0 3 9] dlCI^ is—slsfct Lfcft&Tfc 20 

»6 3^b*tiyS:*E*fi^y h 3 3 IC J: ot |s]lR $ ixjg 

[0040] -*\ tea»2 o^BjastiTt^ftaft 

«r#HH-S£#(a4, #«'</u:/5 0 < r. <t (c J; o 

rsMwucswa-rs. • -x\ mimmxmcomm&m 
9 0 H3ii, prna;ffl«*3 5K>»mo— «sr^i-»a 

mr£>5 0 m^coj; 5 le IeHE«3 l <Dftm^4&(Db 30 

^«waa3 5 a fcftr^s. ^ur, 0 

Sr^UrSNmSixSo 

[0041] -r&fro, 0KW3 1 7)S0te$ns<^ji* 

— * 3 2 0)lH](ESrS«W«c<Sii-r5^:«)rfcf9. * 
SHS»«B-ett^I»S:S«*3 5£rflH\ ln]fel*3 icole] 
(E*r«fflLr«fa«*:#Ui-Swi:i:45o Lfc^o 

r, »a«t*m+6fcft<o*ffl^^^*^#ffl**s 

MR&«KB*/hffl{fc^#Sii:t>lw = * 40 

<, iftJ^±&9fl-#rfc;fttf 
[0 0 4 2] t:5t, ±au*:HS5««il&fflffltt*:4 
10»«fcH3JC^-rotll]«W»lB-C*>5. §L, IS 
£a;ftftffl^tt«4 1 bit/u^<D^^S3 5 a 

Kit* H*«:«J&ffl3H«*4 llilsI(E-e:i", b-ttrA/UW 
^tR3 5 a {Cfa v or^^/0^[el-r^r £ t#6 0 ®M so 



[0 0 4 3] &(w**KWWI5HEJB»««lCOt^rttW-f 

r, K«wiii5](B^3 o±!cacsft$nfc«»^^^Ji*w 

Ur««p$ixr^5fc«), S«WtEWE*3 0 towc 

tt— 3e<ouni«3fts^i:so u^or, «yi«i4MKwa> 

[0 0 4 4] 3 014, *<0Tffi« + *lC|sME**3 

1 Sr^RLriStK IeI£M3 1 i4^-* 3 2KfflHESii 
r^5 0 ^r — 9 3 2cD[Hl^(i[p}|5$6 3 1 ^Lt@^ 
3 0 legits tt, [H]^^3 0«Cf*»$nytS«W^f&iE 
Xfa&tbb LrisHEi-S^i: £#5. i-**>*>. 
3 0(cJ:ora«w^toaiK*(-«»*ix^«*-ca5« 

[0 0 4 5] — # % * 3 2I4»ihg|5tt 3 6Cj:oT 

i«5#H»»f^3&spr«iw«*sjxrv^6 a wCot#iii4, 
^-^32, HIGH 3 1 , SGii? 3 0 , pTSd^ffi^: 3 

[0 0 4 6] ^m^~\ >'< 1 01: I P A^fC^ 

»tt^^«r**&i"5^^tt#&««lco^r«lWi-6. « 

SSfeaJSMIcSol^rfltft-C* 5*^14 I PAI^oJ: 

[0 0 4 7] ^fty/<i otc 1 paSM^W^ 
fc#f4. iSKl*J*fc»4»«^(cKltP,tt^ I PAia 

^km^ic£^x&m£titztfimmms<^7 7 4, i 

PAW7 3, ^Xf|t^y</u^7 O^r^LrfT^n 
5o -T^^o, I PA/W 7 3JiJ:(;/;x^/<^7' 

7 o&mtfz>zkiz&K> , mm^^>^\ oj*j<c 1 pa 

[0 0 4 8] «BB^^>^<1 0l:^Wxfi) 

5**^^«r«*S-*-5t#(4, 3fiB^coSS*«j(&ia»i 
««SJxfe**WI»^/u^7 2, li^/x/^7 l , 

tfxmt$s</\'7 f 7 o&frLxnfrtiZo -ttetD-hs &m 

Xx^/is-7 7 l*3j;t;^^;uy7 0^r^(t6^<*: 

^r#5 e 

[0 0 4 9] 0^(C I PAltl^^t 



(6) 



ftfflW- 1 1 - 1 4 5 0 9 



I»T«*fcll*7Illi:, g«w lwS»Lfc 
««-C*M^^ w<l 0f*9ic I PAl^!rMt5 0 * 

[0 0 5 0] dCOct 9 JCi-^xti, I PAi^fiMtT* 

[0051] £/c, ft»toat-t<D«oft*toai:^- 
mcmztizz tnte< , wia^Mii^i 20 

[0 0 5 2] ifcMSMIll, I PAjaSlWT 
5l£»rflcPSb;ft5fcWT-(4/«e< , I PA^m* 

*&a*f 2 0 [c*EzR£0W£i"5 <h # (C I PA^/U7*4 4 2r 

m 2 Olcffc|&i-;h,tf iv^ wtoj:2l;:LTfcgffiwco3l 

[0 0 5 3] — mm^^>^l 0ft{Z^fe\±X*X 

as»«ta*jc*5Jt5»a 

[0 0 5 4] ^llff 2 0 WftiJ^ffilCiififf&Sft^ 2 
5aM*R$*vCi^a. fflWftiMft^ 2 5 14, M»2 0 

[0055] *&w<Dminmtem\z<o\,^xviw 



10 

6 3 i!4fti\, 

[0 0 5 6] Lfc^oT, 0 t>31M^«*0«|& 

[0 0 5 7] «*^ft^a«tSfe^3SH<!:»* 

'0, mmv/<oEmc£^x&mmtf&<bt)^mvwb 
ti, t<nmmtf* v7'iz±^xmte&tstixm&w , ^'ft 

[0 0 5 8 ] <2. ^2HffiJF^>(U5li, $2lft^ 

[0059] ^2 ntt^ifios««L^iB^fR 1 mmm 

■m«yStt 2 0 OT*^b«llSfc«« L±*^e»#lil 

[0060] 2 otc«iaf«s:«ief s*aa»K«« 

$I«I4, f^7K^<^^ 4 9, Ii'^^y4 5, I PA^/U 
^44, S^«fC4 3, ^aU-^42, «/<^^4 
0, pj»a;^«*3 5*5J:U««ftE»JCJ:oT«BftSn 

^4 0^J:U5H^w«*«*&«t»«S^fctt*^^ 

4 9£bb< t <t id , m^<^4 5*5 .tt/ 1 pa^/v 

3 X ^fc^/</U^ 4 0^it>'«J^)xt^j 

«*:3 5^LTtoi»2 0(Cf^$ix5o 

[0061] ^a<f 2 oictt, sajifi 2 odBrg^nr 

^HSB^tLT^O, ^u^/Htg|ij§§4 7t4U"<yu=i> h 
o-7 4 8 tt«»i;»«SiiT^5 B ^-Lr^i^^ 

7F2fi£:IW]$IM % U-<yUn> h 0 — 7 4 8 tifiOfSfll 2 0 1*3 

i&5tr3 0(Cf*^$tt^StgW«t V) i J ^< /j^oAQrSl* 2 0 

[0 0 6 2] toStt 2 O^jjafiTK^r^Js&i-^xt^JCd, I 
PA/W4 4^^, t&&&4 3lZXl&7k'PtC I P A 

[0 0 6 3] ftLJStt 2 0{Cii^«t6^ 

14, *^^u^4 0*5j:t/BI^!ll»««aRi:*ttSJx 

f;l^/<;^4 5 <t t)t-, m&'<^7 4 9*5 J: 
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5, 1^4 3, l/^ral/-^42, i^^4 0fc 

6o wco^^t^'bx i/^/v=yho-748i:J;oTj!!i 
if 2 ortax«tt£ft£a*iBi«B-&3 oic«»$n^s 

[0 0 6 4] J^ico^ptc, JB2SHS*lBI-*5^Tli, 
W»^S«:3 5£^LT&a«as*Qfa«2 Olc^$ 

jb 2 jafi»«<z>^r«i*^«* 3 s mmmm 10 

ttt(i»46»lBi Ltv^c H4H *TI(i*jB1ME3 
5W^ffiwfl!l^0iJ«r^i-^ffiIg|-e*>6o [S3 <hi£&-f 5 

fi, 4tt<obi*A4fca>^1S3 5 a <nt>-&A,<Dfa£&9S l 
jMS»ttOBr»aa**3 5 ittiS!(c4ort^5. L/c 
^ot, [eHEWl3 1 3ftSB*W-*|fii(c|5l(B-rSi:, bi*r/^K 
0^«3 5 a (Cj:oT«! : 3lfS^T*^6±*(cai'9m$ 
ti/-5 0 

[0065] mi mmrnm t m c < , 3 1 a^Ss 

^ 3 2<oisIK^rS«w(ceiii-5fc 20 
*-C*>9, »2H»?Kffi-eii^I»^a*:3 5 «rfflv\ 
gNENi3 l©l§HE4:WfflLr*Q ! a«*«3Ht2 Olc:«*& 

[0 0 6 6] ^TI!i^tW:3 5«:fflV^tei«^ 

ttdi 9 , *&affiSr*S[sI$-froo«LS*2 0 

*5* B 4 {C*3^T t b^tt^fl* 3 5 a £ 4 tfcttR L 30 

[0 0 6 7 ] tr^>r% Il^lOi^i^ffl^ 

i\ IS^i8^«*4l©S^(l 

3 5a«li3 ll:M^Tl^(DT'|j:4<, H£ 

4 1 JcH3tc^+»llBSraffli-SA»ia4l^-rjBtt4ra 
[0 0 6 8] *-^3 2W[Hl*5*f6]^ft^ 

ici-ix(j, »i j8Jt»»c*5^TB4«c^-r*tt<7>pri!i 

5^41^3 5 l2»K:fc^ti3C/Tt 
[0 0 6 9] S2HJ6JF2J®(;i*S^Tfi, &51«2 0<7)T 

#a>e>»a**ttie-rsfc*, &*jo&a$f;i*aa«2 
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[0 0 7 0] ^216111:^1^11 

w<oj: 5(cLTtteait 2 orttcatasn-ci^to 

a«icffl#RM&«rtt-*U J: 9 i*tt«fiftft»ftiaa^ 
ttfcttS. ffl#««ib J P2 5 11*1 *«g^ffi<tIS! 

5(i^af 2 orticwasnrt^saasK.'iatfisaiib 
[oo7i] * 2 xtis^ffioxfift&aasflt^se^^m^c 

[0 0 7 2] W±ttWL^JB2*ttfl5tt^*tRftia»K 

iaor j u, ^a*2 ojcRfs^nysi^afK^t-stgw 

Sr*fllLTlHi(Eac»«LaSrtfoTl^^:*, iter^a* 
tt*tRWO*B5lc«(c«|«jft5#aE-r 5 r £ left 9 . ^ife" 

[0 0 7 3] Lfc^oT, <9 t>^A^*cof&-*$ 

:tispflift9, St£&axfii;i:fcrt£=i;* ^y.>>' 
[0 0 7 4] f£«^4kXAXfift»RK^:JI4: 

« w 1 c f+* t r , s « w tr*m Sk £ ft 5 *s * ft fc ft i\ 

[0 0 7 5 ] <3. l3tSil>i6ll 
ttoSSttaaSBSr^WtiltBITifoSo rcoStRA&a^ 
Bt>StEW^»LTllltti3j:a5je*^J:Sife»toa^fT 

i\ i*^fea»ttSbi-ft«ft! ! asrfT9«teS:#Lr^ 
[0076] ^3 ^*s^«gcofitg«ia$SE^si 1 

[0 0 7 7 ] JB3HftBflg^StgftQraSgK 
[0 0 7 8 ] 13 ^asMffi<o«iarffif^««ti, ^tK^< 

/U7'4 9, 11^/4 5, IPA^7'4 4, ^SIS 
4 3, U3r^U~ ^4 2, ^W4 0, ©^^^ 

fflpffi^i4 1 (DftiLlc, miR^'^s 3io KU W</U 
^5 4C«toT«S$tiTV^ 0 ftLa««r««(wtMrft-r 
5^(1 fa^^5 3^<tt;Kl/>^5 4 ^rPfl 
±E»l jH6»tti:R«^« ! aK«:«l&-r6. 



(8) 1 1 - 1 4 5 0 9 
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[0079] t&mm&mmmm-rz t # mm 

ifcj&ffl^«*4 1 ^^LT^S^f 2 0II«t5 0 :w 

£o 10 

[0 08 0] Iillii^lfi^ 

[0 0 8 1 ] |3iftW^l^, «*'</U:/ 

4 9, IPAW4 4, a^£fl 4 

3, ffU'^y 5 3 *5<tt^ KU'^^S 41*, 

LXh&^\ 20 

[0 0 8 2] £3 Mk»ttoS«a»KB<DA*ofllA 

[0 0 8 3] <4. JB4*K6»tt>H7fi, 

ft fe Sl&w(c2t L t*«*3 J; U*fi*i;: <t 5 a»ftia*tT 

So 

[0 0 8 4] m 4 m&mm<Dm&&mmm&n 2 nmm 

[0 0 8 5] +4*3*,, »4 3afifffiw£S«iI8I 
I3\ tiil^^^5 1 x 7^^? 5 2&<J:U ; tf^J3iat : 7^ 

[0 0 8 6 ] »4HlK^ffi^«LafK^««tt. 
/uy4 9, 1^7 4 5, IPA/^4 4, rS-&«5 40 
4 3, ^al/-^42, M^4 0, ^r»S;s« 
^3 V&&'</1'7 5 3$o£Tf K^/'^ 5 4 

fi, et^</^^5 3*5«fctfKl<'i"<A'? r 5 4£rEfli;, _b 

[0 0 8 7] — ^ffi^^MHfiJffli-5<!: Stilt 
^5 3^#, tfOtfll«l^&Siie$n^:AiSffi«:ft 
^4 3, l/^al/-^4 2, »W4 0fcJ;OT 
3 5 ^LT^lff 2 OldflW&i-So r<D<>: 
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?v-7 5 4 a»e>«iat*<7>»3«&#ffi-r5 :ir^t^ 6 £ 

[0 0 8 8 ] rroi5i:tixtf, » 2 W8fl5JBwStg*a 

[0 0 8 9] fcib\ K4*t6JB»ic*5t^-C, tt*'*^:/ 
4 9, 1^W4 5, 1 PA/</^4 4, ?1^^5 4 
3, «fR/</U^5 3^o £T>* KU>^ 5 4 (i, ; £.^L 

[0 0 9 0] JR4lllE^ie^Xtg&3aSSBO9I^C0«^c 

[0 0 9 1 ] <5. i5HS^l>i8ll S5HtS^ 

[0 0 9 2] 15 IHEffgllROSfi&S&BftSffi 1 Hffiflg 

5^ — * 3 2 ^IS:(-j-T^7tC0(C^L, ^5Htfeff^C)|£ 
«J&3R«-Clifl!«tt 2 0(7)±2/fc«££*^— * 8 2 £t£ 

[0 0 9 3] ^S1f 2 0 (ctoS?«^r**&-f 5*QrS?SWinS 
^/^4 9, 16«>'<^y4 5, I PA'</U 
7'44, 1^4 3, U^aU-^4 2; ilW4 

fflM»4 lWfcttBi jtJt»ISi:!5Ii:f*)S. ffiU 

ib s nmmmcnmm^mmm. ^ r r* % w« ^/4 

0^^^-^8 2, ^^[Ufe$A8 1 *5j:U e ls]|K-&8 
0 P± ft □ £r ^ L T #131 ?{£ rt s ffc *& $ n s D 
[0094] H 9 li , ^5 jtJSJKffi^Sffi^SSEWiQi 

8 0(aot{^$nti-^o ^L-r, sewjiiEiic^ 
s o±(c&»sn^«»we^tt^isffi»«r«»8 o * 

3t46, Stgw^rlHl*B^8 0 fc^BJIwli— 3E<7)fHIW*»^i: 
5 0 w ^ -C, *ffi»»«f|5W 8 0 a n 'J > ^ 8 5 $rS? 

^(CJ:^, S«Wtt*Ti-Swt*<lE]<E-&8 01C«« 

[0 0 9 5 ] Isl«5-&8 0fi. ^T^JiSDlRiJ^^ri-^^lH]^ 
$48 l^MLT^o^ ^^0M8 1l^^-^8 
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(9) 
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1 1 - 1 4 5 0 1' 



$68 1 ^LT@^8 OCifcjtSft,, 0^8 0 1^ 
£ e -f*£;b^ 0^8Oi:J:oTlW«Wi: 

[0 0 9 6] \M 9 (Z^-r J: — ? 8 2 is it/ 

&tt\ziz<±&a 8 7 &!&rtbtix\,^ 0 ^it, *£^e 10 
— * 8 2*5j:t>^^[Hl^$6 8 1 cD^^t>'ic[p]^^8 0(7) 

p£ttip 8 7 ^^satc— mb^-^a^^ 
[0097] ^sit 2 ojciiifi7KS:tt*&-rs^#ii, mt& 

y</^4 0 ^ J: t^H*«:*l»i-S fc«M* Six 
tzfflfo'<frrf 4 9 £M< £: itl:, H«^^^4 5 *5j; 

9, 1134 3, U^l ^4 2, «8^4 0, 

^-^8 2, 8 l:fcJ:T> + [3^8 0Oq£ 

fflP 8 7 £^LT*£311§2 OtwflW&Stiao 20 
[0 0 9 8 ] ^lS2 0Cli^Mt6i^ 

»«SJxfeJK«^/u^4 5 £R]< t ^ fed, 

4 9£>cfctf I P AA/U^4 4 £SMR-r5o UltfS 

^4 5, rl^4 3, lx^a^-^42, WatS'^ 

8 0 6O(±/±}P 8 7 «r^LT«LS*2 0 (c#fcf££;ft,£ 0 
[0 0 9 9] 0^8Oit K«W<7?*a5(C*Hfti-6¥ 
®£*1-*n?!2o¥ffiT-fc5£:a6. Ptffln 8 7 *»betffl 
$;ftfc*Q«ffctt, S«wirlE]te^8 0 t<Dffi<nffimz?Q 30 

or«ixSwi: tfts. ^o^m, 

*«w<o±ffi[«c«*&Six5wtt49, :£®(c*hT6& 
[0 10 0] — «iaif 2 0lcBtB$ft-C^5*&Jl?£ 

#tt^>^ 5 9 zitrnz^z^ticto x»umz»m 

[0101] £«W<&#»«:«IW^*W<1 0d 

H»six^#»^a3 4icj:ortT9o -r 
^nr^<9, #m**»3 4<Dmn\z£ <o 8 

2. *£!n]tistt8 1 , |sI(E-&8 0*3J:0K*«W*S— flcic 

[0102] JB5 3tlt»llBwKS«LaSS«(c:*jv^T*i, 
a&JiW 2 0^±^(c^^^e-^ 8 2 ^l^tT^S/c^ 

»aw2o^iS«fiJtiae»iii*sita+6wij±*<, mi 

[01031^5 Htt«ttcoXtE«Q.afilKo»^^«fiK 50 



[0 10 4] £Jl±lft^Lfc»5lt*£»»wSfi«iSKE 

[0 10 5] LfcdSoT, tt3te«tO i>IK«Wtt*coem 
KJJbtlim, Hifc-^tt* co » fi: & fix WW" 0 

[0106] a*cott*5*:s«ac»»iti:»* 

ft, -twttJUdS* ty^ciJioTttiaigSix-CStEWt^H 

4R w I c ft # L "C , StEW^f5ft*ix5*5^*xt<cv\ 
[0107] < 6. JB6 3llfeflgf|R>BI 1 0(1, S6HS 

m\ is^asiis b^ftai^iasrff ^««6**ur 

[0108] me UlE^ffioSfiAiassit^jR 5 SiJSff* 

aasKTiiftiaw 2 0 <o±^h^mm^iPi^ lt**» 

[0109] ^att 2 oiz&mifczms-fo&mmmffi 
mmn, K*'<fr7 4 9, mas^/u^ 5, 1 pa^ 

0, W^yrs 8io«tt>*^Idl : {cJ:oT^/SSnT 
^<5o *6 jltEJBlB^«!r31»!**ft««(i, SB 

2Hl«Jg«gw«ia>ft8t»«« (I5«) tfllRff)iA 

^««13 SSriaitTi^c^fcA, fitted 5 8 ^rffifil] 

[0110] ^a«2 0 (C«7K 5 

/ >/u y 4 0 *j j; o'li ^ co m&m t mm e n tz $c ' < 

^4 9^r^< «t t -b(C, l^/</U7'4 5^Jj:t>' I PA 

[0111] $aati2 oizwm*ms-tz>t$ 

f;I^<;U7"4 5 £rP*IK t ^(^, M7ks<JU7 4 9*J.t 
t> # I PA^/uy4 4^PB«t6 e SI^iTts 3?|?#^/w:/4 
5, 1^4 3, U^raU-^42, ««^5 8ti 
J:«/^^'4 O^^rLT^r^^f 2 0(Cf^^n5 o 

[01 12] *6 ji*»!igiw*5^-c(±, m2mmmmt 



(10) 



1 1 -14 5 0 9 
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2 0^^«ttttJ7t«iafSli, *Mt2 ikJ:oTIeIiKS 
[0 113] $B6Htt^ie^)[El«BSBHi1»W(^ ^5^S| 

»«tra«"t?*>5o ton, m6mm&mx*i*®&m 

9 8 2te£Xf^QM&$&% 1 (lo^T^-f L^^^lC-f" 

p 8 7 ^itSMli^^. 10 
[0 114] JR6inK»1IB<oX«»ai£B(cjoV^i>. 

toSlf 2 O^ii^tC^^— ^ 8 2 T^Sfctf), 

^asi 2 owis$i5^iHi*s«i^jlii-t-s r <td^< , ii 

[0115] m smMMm<Dm&&mmm<nm&<Dmj& 

So 

[0116] < 7. ^mm>£x±., *m*M<Dnti£<DBi& 20 
fi^gs&a^fii-si 3 sia^ffi* re (iiB 4 mmmm<o 

Kftiitf, W^<^5 0*^LT#aSftfc»a»i;i 

'>*<ott**^ttiii«fra^s-frrwt/ftia«2 oic^ 

fei-fttf J:vmz>-c, IBft-^JB*^****:^^^-^ 

[0117] ^2mmwm^t^m4mmmm<D 

$i3 l (;:*£ia*stti£rSffl-r5£: t tic, 0gt3Ol; 
[0 1 18] 

[SS^ <£>»*] HJLRKLfcJ: W*3I1W«WJC 

wsw^m^ &a«a»btea«**ai- 
saaaffifttH^st* toawftt-EBSft, ^aticst 

*, m&£9i>&mm<Dmm&&mb-rzttfx*z. *a 

siccus = * hyt^tf-aimtteZo 
[0119] ss^iHi(E(cj:oT«:a«^a^ 
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[0 12 0] H*il2WJgW«wJ:ntf, *aatff^r 

rtic^ y - y;u-^o#i^^i(A $ ii 5 w «!: (i^ < . 

ts&a * * tt»a* costs a* «Sfe £ ft 5 *s * ft is & 

[0 12 1] lt#JS3<D3gWJwJ:fttf. BW^-ir 

w<rt(ctta«*:ft»**5*«»#J<o3R««r«*&-^6 

LTV^S*aa«Sr5«-^AMCft*L, «f«ISLffi«fe*:«iM 

nm-tz-bfrxzzo 

[0 12 2] *t, »*Jl4<o56WicJ:ixtf, «EH^-v 

ix.TV^ty>, teafKw«i22W#Hft*r^»tt^^# 
Hftt-fi^LTtoaWWiaoatHft/j^K^-ftfbiS! 
Si^ftiaiK^I-SWi-SwSrBih-C*, J: fB»<c«c» 
»a*ff 5dt3fls-ctSo teatt»*<fc«rBJhL 

[0 12 3] »*:JS5co|g^^i:nJi\ fltaffi* 

j: o r»db s ixfctta««rtta««*6¥a(-» 
as-frrfft^ttaw^Wit&i-swaiaB, £{§xti>>5 

So 

[0 12 4] l#*if 6<7)3£WcJ:ftfi\ 

#«*&aitJ: 9 fc±*i-KBLT^Sfctf>, A&aWlc 

[0125] »*Ji7w*^tcj:ixtf. <&mmm 
i&^©/^e>«»sn^toaffi^affiw±ifici!tm-rsn± 

a»** s w*So 

[0126] «**8o36^{cj:nrtr, mcssen 

^S?^ fttait «J& L X ^ S tb , tea* S: 6 

In] S -froottaw 5> zt X # , t w« $ 
ixStoaRirWfflWiia^** <^*5, SffiGOA&aS&m 

[0 12 7] Sft*^9<D|5^JcJ;nii\ \B\fcm%)} 

&mftftizttm£i\x\,^&mi&&wth+ztz&. ^a 



(11) ftfflW-l 1-14 5 
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[0128] &fz. M#JS 1 0<D&W\z£ti&. 
[0 12 9] lf*JSl lW|6WlzJ:ixtf, USAF 

[112] Hl^atEttaK«wtoaW<Oi/-yu»»Sr^ 

la 3] in i «)atE«ias6«K)^ri(iAs«*^»»^— 

[15] »2*JS*tt^S««iaKlt«r^i-«fiKia-Cfc 

5 0 20 

[me] *3**»tto»««Laj6it4r^i-«ritia"C*> 
[as] m5nMmm<vmfo&mm&&^irmf&mx*h 



0 0 

[B9] K5|llE^ll8oStS^SSIt^[5]|EKi!iflk1ff 

.[no] memmmm^mm^mmm^^m^m 
[Eii i] a*ott*a:<Dfi«i9ic»asBSrtt^-ro[ii 

1 o spfl^-v w< 

2 0 feli 

3 0 (H^t? 
3 2 ^— * 

2 5 m^&mm^- 

3 5 ^r»s;s«* 

4 i ®j£j£m'&mmmM 

5 0 #^^/^ 

5 i mm^>y" 
5 3 ens^/u:/ 

7 1 

7 3 I PA^y 

8 2 ^ 
8 7 tbttiP 

W 
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